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Start with the Reference Case 

Created a sustained High Technology Environment 

Two levels of Production Capacity 
Availability (PCA) 

PCA = Unconstrained 

EMC = $0.00/$0.00 

PCA = Constrained 

Four levels of Environmental Mitigation Cost 
(EMC) per Mcf:  Shales/Conventionals 

Created a sustained Low Technology Environment 

EMC = $0.55/$0.30 EMC = $0.67/$0.30 

EMC = $0.30/$0.30 EMC = $0.00/$0.00 EMC = $0.30/$0.30 

EMC = $0.55/$0.30 EMC = $0.67/$0.30 

Four levels of Environmental Mitigation Cost 
(EMC) per Mcf:  Shales/Conventionals 

Two levels of Production Capacity 
Availability (PCA) 

PCA = Constrained PCA = Unconstrained 
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•  Changes in four key variables relative to the reference case 
−  Changes in the supply cost curves 

  Resource size ranges from 15% increase to 15% decrease 

−  Changes in the rate of growth of technological innovation 

As the learning rate increases, 
cost reductions reach the learning 
limit at a faster rate.  
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−  Changes in the time of availability of some resources 

−    

−  Changes in environmental mitigation cost 
  Ranged from $0.0 to $0.67 per Mcf 
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Sustained High Technology Environment: 

Learning Rate: 3% 

Cost Reduction Limit: 77.5% 

Underestimation of Shale Resources: 15% 

Sustained Low Technology Environment: 

Learning Rate: 0.5% 

Cost Reduction Limit: 97.5% 

Overestimation of Shale Resources: 15% 
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Sustained High Technology: L48 Total Production Sustained Low Technology: L48 Total Production 

EMC 
Group I: (Shale - $0.00, Conventional - $0.00); Group II: (Shale - $0.30, Conventional - $0.30);  
Group III: (Shale - $0.55, Conventional - $0.30); Group IV: (Shale - $0.67, Conventional - $0.30) 

Sustained  Low Technology environment impacts NG supply more  than a Sustained High 
Technology environment 
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EMC 
Group I: (Shale - $0.00, Conventional - $0.00); Group II: (Shale - $0.30, Conventional - $0.30);  
Group III: (Shale - $0.55, Conventional - $0.30); Group IV: (Shale - $0.67, Conventional - $0.30) 

Sustained High Technology: L48 Shale Production Sustained Low Technology: L48 Shale Production 

Increasing Environmental Mitigation Cost  can result in larger reductions in shale production 
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Sustained High Technology: Henry Hub Prices 

EMC 
Group I: (Shale - $0.00, Conventional - $0.00); Group II: (Shale - $0.30, Conventional - $0.30);  
Group III: (Shale - $0.55, Conventional - $0.30); Group IV: (Shale - $0.67, Conventional - $0.30) 

Sustained Low Technology: Henry Hub Prices 

Constraints on production can result in larger price impacts 



California Energy Commission	



Shale Production Uncertainty Scenario Cases: 
Conclusions and Insights                 

15	



•  Constraining NG from shale formations significantly impacts  
prices and supply 

•  Proliferation of technological innovation reduces impacts: 
–  Cost reduction 
–  Water handling 

•  Environmental policies alter development and production 
outcomes 

•  Environmental impact fees alter the structure of the natural gas 
supply portfolio 
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